GABA regulates the rat hypothalamic-pituitary-adrenocortical axis via different GABA-A receptor alpha-subtypes.
The control of the corticotropin-releasing hormone (CRH) neurons in the hypothalamic paraventricular nucleus (PVN) is balanced by excitatory and inhibitory inputs. The GABA-A receptor, which is a major target for the inhibitory control, is composed of five subunits. The presence of an alpha(1)-, alpha(2)-, alpha(3)-, or alpha(5)-subunit in the GABA-A receptor protein complex is necessary for benzodiazepines to exert their potentiating effect on the receptor. We postulate that the effect of nonselective benzodiazepines on the hypothalamo-pituitary adrenocortical (HPA) axis is critically dependent on the composition of the GABA-A receptor subunits through which they act. We show here that positive modulators of alpha(1)-subtype containing GABA-A receptors with zolpidem (10 mg/kg) increase HPA activity in terms of increase in plasma corticosterone and induction of Fos in the PVN, whereas activation of non-alpha(1)-subtype GABA-A receptors using L-818,417 (10 mg/kg) likely inhibits the activity. We also show that the alpha(2)-subunit gene is highly expressed in the PVN, but its expression is not affected by chronic mild stress. These results show that the stimulatory effect on HPA activity after positive modulation of GABA-A receptors composed of alpha(1)-subunit(s) affects a selective afferent system than the PVN, which is distinct from another afferent system(s) activated by non alpha(1)-containing GABA-A receptors.